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In this work, the Schiff bases, Hapb and Hbpb, derived from 2-acetylpyridene or 2-benzoylpyridine and benzhydrazide were taken as trifunctional (N,N,O) monobasic ligand (Scheme 1). This ligand is of important because the π-delocalization of charge and the configurational flexibility of their molecular chain can give rise to a great variety of coordination modes. Although many metal-Schiff base complexes have been reported, the 1D, 2D, and 3D networks of coordination polymers linked through the bridging of ligands such as dicyanamide, N(CN) 2 − as coligand have been little published. 9, 10 In the process of working to extend the dimensionality of the metal-Schiff base complexes using benzilic acid as a bridging ligand, we obtained three simple metal (II)/(III) complexes of acetylpyridine/2-benzoyl pyridine based benzhydrazide ligand. Therefore, we report here the synthesis and crystal structures of the complexes.
EXPERIMENTAL

Chemicals and Measurements
All chemicals are comercially available and were used as received without further purification. Elemental analyses (CHN) were performed on a Vario EL EA-Elementar Analyzer.
Preparation of [Zn(bpb) 2 ] (1)
To a methanolic solution (30 mL) of Hbpb ligand (0.302 g, 1.0 mmol) was added Zn (ClO 4 ) 2 ·6H 2 O (0.372 g, 1.0 mmol). To the resulting pale yellow solution was added a methanolic solution (3 mL) of benzylic acid (0.228 g, 1.0 mmol) and triethylamine (0.152 g, 1.5 mmol). The solution turned to yellow and was refluxed for 3 h to yield yellow solid. The yellow solid was isolated by filtration and air-dried. The yellow filtrate was kept at room temperature to give yellow block crystals in good quality for X-ray crystallography. Yield 
X-ray Structure Determination
Single crystals of 1−3 were obtained by the method described in the above procedures. Structural measurement for the complexes were performed on a Bruker SMART APEX CCD diffractometer using graphite monochromatized Mo-Kα radiation (λ = 0.71073 Å) at the Korea Basic Science Institute. The structures were solved by direct method and refined on F 2 by full-matrix least-squares procedures using the SHELXTL programs.
11 All non-hydrogen atoms were refined using anisotropic thermal parameters.
The hydrogen atoms were included in the structure factor calculation at idealized positions by using a riding model, but not refined. Images were created with the ORTEP 12 or DIAMOND program. 13 The crystallographic data for complexes 1−3 are listed in Table 1 .
RESULTS AND DISCUSSION
The complexes of 1−3 were prepared from the methanolic solution of M(ClO 4 ) 2 ·xH 2 O (M = Ni, and Zn), Schiff base ligand, and bnzilic acid. Our first aim in this work was to obtain the coordination polymers which metal centers are bridged by the benzilic acid as mixed ligand. However, the benzilic acid present in the initial reaction mixture was not found in the crystalline product. Unfortunately, attempts to obtain the product containing the benzilic acid and to improve yields by varying stoichiometry, temperature, and other reaction parameters proved to be generally unsuccessful.
Description of the Structures
The molecular structure of complex 1 consists of one Zn(II) ion and two coordinated bpb − ligands ( Fig. 1(a) ). Zn(II) ion center is six-coordinated by four nitrogen atoms (N1, N2, N4, N5) and two oxygen atoms (O1, O2) from two bpb − ligands. The Zn−N bond lengths are slightly longer than the Zn−O distances. The basal plane (N2N4N5O2) is nearly planar (mean deviation 0.053(3) Å) and the Zn1 is displaced by 0.041(1) from the plane toward O1. The structural data are listed in Table 2 and are in agreement with those of the Zn(II) complexes which exhibit the similar geometry. (Fig. 1(b) ). This chains also constructs 2D plane (ab-plane) by the π ... π stacking between adjacent pyridine rings (centroid-to-centroid distance of 3.771(1) Å) ( Fig. 1(c) ). The 3D supramolecular structure is formed by inter-layer face-to-face π ... π stacking (4.352(1) Å) between phenyl rings of adjacent 2D layers along c-axis. The packing diagram is shown in Fig. 1(d) .
The complex 2 has basically the same structure of 1 (Fig. 2) . Nickel(III) ion exhibits a distorted octahedral While, complex 3 consists of one Ni(III) ion, two coordinated apb ligands, one perchlorate ion, and one solvent methanol molecule, respectively ( Fig. 3(a) ). Here, the oxidation state of nickel is +3 in contrast to Ni(II) of starting material. This oxidation to Ni(III) can be assumed that the starting Ni(II) salt undergoes aerial oxidation in the presence of the Schiff base ligand in methanolic solution during preparation of the complex.
16−18
The structure of complex 3 is similar to those of the complexes 1 and 2 with bpb − ligand. Two planes of apb Table 2 . The structural data are similar to those of the Mn (II) and Zn(II) complexes with apb ligand, respectively.
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As shown in Fig. 3(b) , the monomeric units construct 2D network by π ... π stacking between pyridine and phenyl rings with inter-ring distance of 3.639(1) (a-axis) and 4.114(1) Å (b-axis), respectively. In contrast to complexes 1 and 2, there is not intermolecular H-bonding which construct 3D net work. For all complexes, the relatively short C13−N3 (for 1 and 2) and C8−N3 (for 3) bond distances (normal single bond is 1.52 Å), 19 coupled with the length- ened C13−O1 (for 1 and 2) and C8−O1 (for 3) distances which is typical of ketonic linkage (1.23 Å) 20, 21 indicate that the ligands act as enol form.
In The structures are further extended into supramolecular framework by hydrogen bonds and π ... π stacking interactions. Unfortunately, it has failed to obtain the polymeric complexes of Schiff base through benzilic acid in this work. The development of synthetic routes to the systems containing Schiff base is still required for the rational design and synthesis.
